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Amendments to Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Original) An adaptive control method for an electronic ratio shift 
controller for a multiple-ratio transmission, the transmission comprising gear elements defining 
plural torque flow paths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncoming friction element is boosted and starting pressure for the oncoming friction element 
at the beginning of a ratio change is increased, the control mefliod comprising the steps of: 

monitoring measured operating conditions during a current power-off downshift; 

and 

adjusting the adaptive shift characteristics for a subsequent downshift as 
determined by the measured operating conditions, whereby power-off downshift quality is 
improved. 

2 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining p lural torque flow p aths between a torqu e input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gea r ratio 
as an oncoming friction clement and an offgoing friction clement are applied and r eleased, the 
downshift having adaptive shift characteristics including p ressu r e boost time as pressure at the 
oncoming friction clement is boosted and starting pressure for the oncoming friction clement 
at the bcgimiing of a ratio change is increased, the control method com p rising the steps of : as 
set forth in claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a start of a ratio change during a pressure boost for a current 
downshift; and 

reducing the pressure boost time by a value determined by calibration whereby 
a torque disturbance at the torque output shaft is avoided during a subsequent downshift. 
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3 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural torque flow paths between a to r que in p ut shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing friction element ar e applied and released, the 
downshift having adaptive shift characteristics mcluding pressure boost time as pressure at the 
oncoming friction element is boosted and starting picssure for the oncoming f r iction element 

thr Krg tnnin g a rat i n rhangr i s in cr e ased^ thd control method com pr ising as Set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting an aggressive ramping of starting pressure on the oncoming clutch 
during a current shift; and 

increasing oncoming friction element starting pressure whereby an aggressive 
ramping is eliminated during a subsequent shift. 

4 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, tlie transmission comprising gear elements 
defining plural torque flow paths between a torque input shaft and a torque output shaft, and 
p ressure-actuated friction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction e lement and an offgoing friction clement are a p plied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncommg friction element is boosted and starting p ressure for tlic oncoming friction clement 
at the beginning of a r atio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a large torque transfer time error during a current shift; and 
changing pressure boost time to reduce the error during a subsequent shift. 

5 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plu r al to r que flow paths between a torque input shaft and a torque out p ut shaft, and 
pressu r e-actuated friction elements selectively establishing a powe r -off downshift in gea r r atio 
as an oncoming f r iction e lement and an offgoing friction clement are a p plied and released, the 
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downshift having adaptive shift cha r acte r istics including pr essu r e boost tiiiic as pressure at the 
oncoming fi - iction element is boosted and starting p r essu r e for the oncoming friction element 

at the beginning of a ratio change is increased, the cont r ol method comp r ising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a large torque transfer error and a tie up due to pressure boost during 
a current shift; and 

reducing boost time by the larger of an error in torque transfer time and an error 
in tie up due to pressure boost during a subsequent shift. 

6. (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the t r ansmission comp r ising gear elements 
defining plural torque flow paths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing f r iction element arc applied and released, the 
downshift having adaptive shift characteristics including pressure boost tmie as pressure at the 
oncoming friction element is boosted and starting pressure for the oncoming f r iction clement 
at th e hrginning nf a rat i o rhangp. i s i n c r eased, the cont r ol method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error during a current shift; and 
changing pressure boost time to reduce the error during a subsequent shift. 

7 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural torqu e flow p atlis between a torque input shaft and a torque out p ut shaft, and 
pressu r e-actuated friction elements selectively establishing a powe r -off downshift in gear ratio 
as an oncoming f r iction element and an offgoing friction cl e ment a r e applied and released, the 
downshift having adaptive shift characteristics including p ressu r e boost time as pressure at the 
oncoming friction element is boosted and starting p r essure for the oncoming friction element 
at tl i ft beg i nn i ng of a rat i o change is i ncreased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 
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detecting a small torque transfer time error and detecting a negative controller 
effort during a current shift; and 

changing pressure boost time to reduce the error during a subsequent shift. 

8 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural to r que flow paths between a torque input shaft and a to r que output shaft, and 
pressure-actuated f r iction elements selectively establishing a powe r -off downshift in gear ratio 
as an oncoming friction clement and an offgoing friction clement are applied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncoming friction clement is boosted and sta r ting pressure for the oncoming friction clement 

fho hf^g i nn i ng nf !\ rf\t \ n r.hangr is i nc r eased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer error and a positive controller effort during a 
current shift; and 

changing pressure boost time to reduce the error during a subsequent shift. 

9 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural torque flow paths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gea r ratio 
as an oncoming friction element and an offgoing f r iction element ai - e applied and released, the 
downshift having adaptive shift cha r acteristics including pressure boost time as pressure at the 
oncoming friction cl e ment is boosted and starting p ressure for the oncoming f r iction clement 
at the beginning of a ratio change is inc r eased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer error and a tie up due to pressure boost during 
a current shift; and 

reducing pressure boost time by the larger of torque transfer time error and tie 
up during a subsequent shift. 
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1 0 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining p lural to r que flow p aths between a to r que input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a p ower-off downshift in gear ratio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including pr essu r e boost time as p ressure at the 
oncoming friction element is boosted and sta r ting pressure fo r the oncoming friction clement 
at thr hrg innin g nf a r at i o rhangf. i nc r eased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost time and a 
negative controller effort during a current shift; and 

reducing pressure boost time by the larger of torque transfer error and error due 
to tie up and decreasing oncoming friction element starting pressure to reduce controller effort 
during a subsequent shift. 

1 1 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gea r elements 
defining p lu r al to r que flow paths between a to r que input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a powe r -off downshift in gear ratio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including p r essure boost time as pressure at the 
oncoming friction clement is boosted and stai - ting pressure for tlic oncoming f r iction element 
at thf- V i Pginning nf a rat i n rha n gf. i s i nc r eased^ the cont r ol method com pr ising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error and a positive controller effort 
during a current shift; and 

reducing pressure boost time by the larger of torque transfer error and a tie up 
error and increasing oncommg friction element starting pressure to reduce controller effort 
during a subsequent shift. 
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12, (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining p lural to r que flow paths between a to r que input shaft and a torque output shaft, and 
pressure-actuated fiietion elements selectively establishing a powe r -off downshift in gea r r atio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having adaptive shift characte r istics including pressure boost time as pressure at tlic 
oncoming friction clement is boosted and starting pressure for the oncoming friction element 
at tU t- lif ginn in g r > f si I' nt 'i n r.hangr i s in r r rasrd^ the co n t r ol method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost time and a slip 
time error during a current shift; and 

reducing pressure boost time by the larger of torque transfer error and tie up 
error and changing oncoming friction element starting pressure to reduce slip time error during 
a subsequent shift. 

1 3 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comp r ising gear elements 
defining plural torque flow p aths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a powe r -off downshift in gear ratio 
as an oncoming friction element and an offgomg friction element are applied and released, the 
downshift having adaptive shift cha r acteristics including pressure boost time as p ressure at the 
oncoming friction element is boosted and starting pressure for the oncoming friction element 

i i og i nn i ng nf a r af i ri r> i a n gr i s in r ip ;i<ird^ the, cmtm] method comp r ising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer error, a tie up due to pressure boost time, a slip 
time error and negative controller effort during a current shift; and 

reducing pressure boost time by the larger of torque transfer error and tie up 
error and decreasing oncoming friction element starting pressure by the larger of controller 
effort adjustment and slip time adjustment during a subsequent shift. 
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1 4 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the t r ansmission comprising gear elements 
defining plural torque flow p aths between a to r que input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing friction clement are applied and released, tlic 
downshift having adaptive shift cha r acte r istics including pr essure boost tunc as pressure at the 
oncoming friction element is boosted and starting pressu r e for the oncoming friction c lement 
at the begirming of a ratio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to pressure boost time, 
a slip time error and a positive controller effort during a current shift; and 

reducing pressure boost time by the larger of torque transfer error and tie up 
error and increasing oncoming friction element starting pressure by the larger of controller 
effort and slip time adjustment during a subsequent shift. 

1 5 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission com pr ising gear elements 
defining plural torque flow paths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a powe r -off downshift in gear ratio 
as an oncoming friction element and an offgoing friction clement arc applied and released, the 
downshift having adaptive shift characteristics including pr essu r e boost time as pressure at the 
oncoming friction element is boosted and starting pressure for tlie oncoming friction clement 

^Ur ViPgmn i ng nf a rat i n rV i flngr i s in errascd, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost and an initial 
slip time error during a current shift; 

reducing pressure boost time by the larger of the torque transfer error and tie 
up error and changing oncoming friction element starting pressure to reduce initial slip time 
error during a subsequent shift. 
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16. (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural to r que flow p aths betw ee n a to r que input shaft and a torque output shaft, and 
pressure-actuated f r iction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing friction clement are applied and released, the 
downshift having adaptive shift characteristics including pressu r e boost time as p ressure at the 
oncoming friction element is boosted and starting pressure for the oncoming friction element 

tl i p 1 -> rg innin g nf ;i l at i n rhangc i s i ncreased, the control method com pr ising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost, an initial slip 
time error and a negative controller effort during a current shift; and 

reducing boost time by the larger of torque transfer error and tie up error and 
decreasing oncoming friction element starting pressure during a subsequent shift. 

17 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural to r que flow paths between a to r que input shaft and a to r que output shaft, and 
p r essu r e-actuated f r iction elements selectively establishing a power-off downshift in gear ratio 
as an oncoming friction element and an offgoing f r iction element are applied and released, the 
downshift having adaptive shift characteristics including pressure boost tmie as pressure at the 
oncoming friction element is boosted and starting pressure for the oncoming friction element 
at the begimiing of a ratio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost, an initial slip 
time error and a positive controller effort during a current shift; and 

reducing boost time by the larger of torque transfer error and tie up error and 
increasing oncoming friction element starting pressure during a subsequent shift. 

1 8 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, tlie transmission comp r ising gear elements 
defining plural torque flow paths b e tween a torque input shaft and a torque output shaft, and 
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pressure-actuated f r iction elements selectively establishing a powcr-off downshift in gear ratio 
as an oncoming friction clement and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressu r e at the 
oncoming friction clcni L Ut is boosted and starting pressure for the oncoming friction clement 
at the begimiing of a ratio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost, slip time 
error, and initial slip time error during a current shift; and 

reducing boost time by the larger of torque transfer time error and tie up error 
and changing oncoming friction element starting pressure during a subsequent shift. 

19 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural torque flow p aths between a torque input shaft and a torque output shaft, and 
pressu r e-actuated f r iction elements selectively establishing a power-off downshift in gea r r atio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncoming friction clement is boosted and starting pressu r e for the oncoming f r iction clement 
at the beginning of a ratio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost, a slip time 
error, and initial slip time error and a negative controller effort during a current shift; and 

reducing boost time by the larger of torque transfer error and tie up error and 
decreasing starting pressure of the oncoming friction element by the larger of controller effort 
and slip time adjustment during a subsequent shift. 

20 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gcai - elements 
defining p lural torque flow paths between a torqu e input shaft and a torque output shaft, and 
p r essu r e-actuated friction elements selectively establishing a power-off downshift in gea r r atio 
as an oncoming friction element and an offgoing f r iction clement a r e applied and released, the 



-11- 



Serial No. 10/712,861 



Atty. Docket No. 81044505 / FMC 1620 PUS 



downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncoming friction element is boosted and starting pressure for the oncoming ft ' iction element 
at the beginning of a ratio change is inc r eased, the control method com p rising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a tie up due to boost, a slip time 
error, an initial slip time error and a positive controller effort during a current shift; and 

reducing boost time by the larger of torque transfer time error and tie up error 
and increasing starting pressure of the oncoming friction element by the larger of controller 
effort and slip time adjustment during a subsequent shift. 

2 1 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining plural torque flow paths between a torque input shaft and a torque out p ut shaft, and 
pressure-actuated friction elements selectively establishing a p owe r -off downshift in gear ratio 
as an oncoming friction element and an offgoing friction clement arc applied and released, the 
downshift having adaptive shift chai ' aeteristics including p ressure boost time as pressure at the 
oncoming friction element is boosted and starting p r e ssure fo r the oncoming friction clement 
at the begimiing of a ratio change is increased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error and a slip time error during a current 

shift; and 

reducing boost time and changing oncoming clutch starting pressure based on 
slip time during a subsequent shift. 

22 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the t r ansmission com pr ising gear elements 
defining plural torque flow paths between a torque input shaft and a torque output shaft, and 
p r essu r e-actuated friction elements selectively establishing a power-off downshift m gear ratio 
as an oncoming friction element and an offgoing friction clement are ap p lied and released, the 
downshift having adaptive shift characteristics including pressure boost time as pressure at the 
oncoming friction element is boosted and sta r ting pressu r e for the oncoming friction element 
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tinr Kpg innin g r > f r af i n rha n gfi i s i ncreased, the cont r ol method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a slip time error and a negative 
controller effort during a current shift; and 

reducing boost time and decreasing oncoming friction element starting pressure 
by the larger of controller effort and slip time adjustment during a subsequent shift. 

23 . (Currently amended) An adaptive control method for an electronic ratio 
shift controller for a multiple-ratio transmissio n, the transmission comprising gear elements 
defining p lural to r que flow paths between a to r que input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a p ower-off downshift in gea r ratio 
as an oncoming friction clement and an offgoing friction element are applied and released, the 
downshift having adaptive shift characteristics including pr essure boost time as p r essure at the 
oncoming friction element is boosted and starting pressu r e for the oncoming friction element 
Jit thr Itpginning nf ;^ rat i o change i s i ncreased, the control method comprising as set forth in 
claim 1 wherein adjusting the adaptive shift characteristic comprises the steps of: 

detecting a small torque transfer time error, a slip time error and a positive 
controller effort during a current shift; and 

reducing boost time and increasing oncoming friction element starting pressure 
by the larger of controller effort and slip time adjustment during a subsequent shift. 

24. (Original) An adaptive control method for an electronic ratio shift 
controller for a multiple-ratio transmission, the transmission comprismg gear elements defining 
plural torque flow paths between a torque input shaft and a torque output shaft, and 
pressure-actuated friction elements selectively establishing a power-on downshift in gear ratio 
as an oncoming friction element and an offgoing friction element are applied and released, the 
downshift having an adaptive shift characteristic comprising starting pressure for the offgoing 
friction element at the beginning of a ratio change, the control method comprising the steps of: 

monitoring measured operating conditions during a current power-on downshift; 

and 



-13- 



Serial No. 10/712,861 



Atty. Docket No. 81044505 / FMC 1620 PUS 



adjusting the adaptive shift characteristic for a subsequent shift as determined 
by the measured operating conditions, whereby power-on downshift quality is improved. 

25 . (Original) The adaptive control method set forth in claim 24 wherein 
the measured operating conditions include initial slip time. 

26 . (Original) The adaptive control method set forth in claim 24 wherein 
the measured operating conditions include extrapolated slip time. 

27 . (Original) The adaptive control method set forth in claim 24 wherein 
the measured operating conditions include incipient ramp time. 

28 . (Original) The adaptive control method set forth in claim 24 wherein 
the measured operating conditions include initial slip time, extrapolated slip time and incipient 
ramp time. 

29. (New) An adaptive control method for an electronic ratio shift 
controller for a multiple-ratio transmission as set forth in claim 1 wherein the step of adjusting 
the shift characteristics is executed in a predetermined order of priority to achieve shift 
smoothness in a reduced power-off downshift time. 

30. (New) An adaptive control method for an electronic ratio shift 
controller for a multiple-ratio transmission as set forth in claim 24 wherein the step of adjusting 
shift characteristics is executed in a predetermined order of priority to achieve shift smoothness 
in a reduced power-on downshift time. 

3 1 . (New) The adaptive control method set forth in claim 25 wherein 
the initial slip time is based on adjustment of a starting pressure for the offgoing friction 
element. 



-14- 



Serial No. 10/712,861 



Atty. Docket No. 81044505 / FMC 1620 PUS 



32 . (New) The adaptive control method set forth in claim 26 wherein 
the extrapolated slip time is based on adjustment of a starting pressure adjustment for the 
offgoing friction element. 

33 . (New) The adaptive control method set forth in claim 27 wherein 
the incipient ramp time is based on an adjustment of a starting pressure for the offgoing friction 
element. 

34 . (New) The adaptive control method set forth in claim 24 wherein 
the step of adjusting the shift characteristics is executed in a predetermined order of priority 
to achieve shift smoothness in a reduced power-on downshift time. 

35 . (New) The adaptive control method set forth in claim 33 wherein 
incipient ramp time is adjusted as a first priority. 

36 . (New) The adaptive control method set forth in claim 32 wherein 
extrapolated slip time is adjusted as a second priority. 

37 . (New) The adaptive control method set forth in claim 34 wherein 
initial slip time is adjusted as a third priority. 
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